Abstract. Aluminium alloy structures are widely used in civil engineering. In this paper, nonlinear analyses were carried out on the aluminium alloy members under bending moments by finite element analysis. The parametric study shows that the ductility of the new section is better than that of the I-section. The stable performances of the aluminium alloy members of the new section are better than that of the I-section. The failure modes of the aluminium alloy members under bending moment are strength failure. With the type of the new section taken in this paper, the inelastic amplification factor of the members of 6061-T6 is 1.6 and that of 6061-T4 is 2.0.
Introduction
Aluminium alloy members have many advantages including high strength, fracture toughness, high fatigue strength, good corrosion resistance and good plasticity, which is why the structures are widely used in building engineering and bridge engineering. Applications in bridge structures can be traced back to the French Groslee Bridge in 1912. And in domestic civil building structures there are a large number of applications such as Tianjin Campaign Memorial in 1996, and Changsha Investment Service Center in 2005.
The section of aluminium alloy members applied widely in the aforementioned applications is the I-section. And aluminium alloy members of the I-section are assembled by welding, which weakens the strength of aluminium alloy. However, the aluminium alloy members of the new section are easier to assemble than that of the I-section from the perspective of structure's section.
The elastic modulus of aluminium alloy is only 1/3 of carbon steel [1] [2] . This has caused the deformation and stability of the aluminium alloy members more prominent than steel members, which has become one of the main problems in aluminium alloy structures. With the development of general-purpose finite element software, beam189 can simulate the nonlinear analysis of the material in ANSYS. In this paper, changing the slenderness ratio and the span depth ratio is to study the influence to the ultimate load of a kind of new section, as well as the material properties.
Finite element model
The simply supported beams under the end moments were to analyze mechanical properties like In finite element model, the study used 6061-T6 and 6061-T4 aluminium alloy, whose constitutive relationships were shown by Fig. 3 . The elastic modulus of aluminium alloy was set to 70 GPa, and Poisson's ratio was set to 0.3. The nominal yield strengths of 6061-T6 and 6061-T4 aluminium alloy were 240 MPa and 110 MPa, respectively. The stress-strain curves of aluminium alloy originated from Ramberg-Osgood model are comparable to aluminium alloys [3] [4] .
From the curves, there were obvious elastic stages of aluminium alloy. Compared with ordinary carbon structural steel, the structure had a long strain hardening section of aluminium alloy.
In this study, beam 189 element was used in the analysis. Finite element analysis for bucking was made of Eigenvalue analysis and load-displacement nonlinear analysis. Firstly, the buckling modes and loads was estimated, which was linear elastic analysis performed with the load applied within the step. The buckling analysis presented many buckling modes. The model accounted for the initial geometric imperfections-L/1000(L being the length of component), and only the lowest bucking mode predicted from the Eigenvalue analysis was used. Secondly, it was necessary to consider whether the post-buckling response is stable or unstable. The nonlinear material properties are incorporated in the load-displacement nonlinear analysis [5] .
Analysis results
The typical failure mode was shown by Fig. 4 . 
